
The vegetation of Brazilian Cmurundus' - 
the island-effect on the plant community 



'l'lir Lin~~ruiiclus'  are ro~~iitlrcl iartliinouiicls (0.:3-20.01ri i11 cliarriitri~ ;iiicl 
0.2-2.0 rri iri liiiglit) wliicli are li)~iiicl sc.;ittrrcti ovcr some gi-ass1;iiitls ; i r i t i  lcss 
S~-ccjuc~itly ~iritlci- wooti1;iiitls ;iiiti g;illcry fbrists of t l i i  cirraclo (savaiiiia) rrgiori 
ol' C:iritr;il Hi.;izil. 'l'lic 1;iiitisc:;il)cs kriowii ;is 'c.;iml)os tlc iiiuriliitlils' (litcrally 
'iartlirrioiliicl iiilcls') occur iriostly iri gr;issl;iritis li;il~lc to scasoii;il w;itir rxccss 
causecl 1)y ali o~itc,rol~l)irig :.~.\'ítir tíi1)lc or hy floodiiig. 'I'lius, wlicn thc ~111-rol~nc1iiig 
gi-asslaricls are saturatrcl or  iiiiiiidatccl, tlic c;irtlinioiiiitls are 'isla.iitis' c.apa1)lr of. 
I)iai,irig woocly 1)l;iiits ty11ic:;il ol'tlir cirr~icio, wliicli arc iioriiially vcry iiitoliraiit 
of' :.vatrr-loggiiig (Oli\~ri~-;i-Fillio & h1;irtiiis 1954 1 ). 

' r l i i  origiii ol' tliisi canipos ele riiururitius Ii;is brcii ;i c.oiitrovcrsi;il issuc. 111 
soiiii c a i s  tliry liavc l>ciri associaticl witli clifl i~-i~iti ;~l irosioii II~O(:CSSCS (1)iiiiz 
tir Ara~i jo  Neto ?t 01. 1986, Yurlcy 1986). Otlicrs l iavi 11rol)oxd 2x11 origin lirikrd 
witli tlic 1oc~;ilizctl ;ic.tivity of tcriiiitcs (N1;itlicws 1977, Oliviira-Yillio 19542). 111 
f'xct, tlirsi 1aiiclsc.al)is are  iiow kiiowii to originate fi-oin riiorc clivcrsc ~~l i r r iomi i ia  
tliaii ~wiviously tliouglit (Oliveira-F'illit, & F'urlcy 1990). 

1\11 a r ra  of c:aiiiI)o tlc iiiururiclus iic;ir Cui;ib;í, Statc 01' Mato  or ir osso, c.iiitr;il- 
wcstci,ii l>r;izil, w;is tlcsc~ribrtl iii cict;iil i i i  ;i prrvious papcr (0livcir;i-Fillio 1!4!42) 
:iiiti tliis ;irc;i w;is coiisiticrctl ;is provitiiiig cviclciicc for tlic tcrniitc-origiii 
l iy~~otliisis,  1,;irtic.ularly iii tlic case of' tlic '1lootll)laiii inuruiiclus'. 'l'liat stucly 
took tli i  \ i r w  tliat tliis 1)articular typr of iartliiiiouiicl kvas li)i,riircl ni;iirily 11y tlic 
ac.c:uiriulatioii of soil c.ausiti 1)y localizrcl t iriniti  activity. 'rlii ncst builcliiig ol' 
tcriiiitcs fbllowctl 11y iicst ticgratl;itioii for scvcr;il gcricr;itioiis of coloiiiis risults 
i i i  11ic fbrin;itioii 01' ;i ~~cdi i i i r i i t  ;irouriti tlic tcrniitaria. 'I'lic fbrmatioii of t l i i  
iriui-iiiititis c;iii I>c rcgardcd ;is ;i ~~iiiri ; iry suc'ccssioii proccss tictcrniiriccl 1)y tl i i  
ixp;iiisioii ol' tliisi 1ial1it;it isl;iiitis ;is iriori soil is c,urn~il;itivcly atltlcd to tl i i  
111ou11tl. 

'I lie ~ x c i u i t  5tuc1) cIc,ils ~ v i t l i  tlir vegrtntioii ol tlic c,iitliinouritl5 of tlic 5nini 
'11 I ipor ticl in 0livci1'~-Fillio ( 1992). 'l'lie purpo5c ~ ~ 1 5  to iv~xl~l~xtc tlii ~sl~xiicl- 
c l k  t oii tlii 11l'~iit (oiiirriuiiitb g~owiiig o11 tlic ~ ~ i o ~ ~ i i t l ~ / i i l ~ i i i t l s  fioin tmo rn'1iii 
ns~wc-ti: ('1) tlii iiill~icii( e of tlir nlc,l of tlic inouiicls oii tlie spcc ics ( oin~~ositiori, 
í i i~c15itj  '~iid doniiii<iii(c, niicl oii tlic 5pntinl tiistiil>utioii of tlic ipcc ici o11 tlic 
stirfyici ol tlii iiiouiicl5; (11) tlic cliffcrrii( cs 1)etnrcii tlic l)l,irit ( omrnuriitiri of thr  
iiioiiiitl~/isl,iricis niitl tli,it of t l i i  iurrouiitiiiig (crr,ido, coii5iticrcd to l ~ c  tlic 
'rri,iiiilniitl' soLirc r ol tlir plrxriti oloiiizirig tl i i  iiiouiicls. 

'I'lic ;irc;i o l ' c~ in i l~o  de iiiuruiiclus studiccl is situ;itcd oti tlic F';izciid;i SÃo I'itiro- 
H;iriticir;i ( 1  5":3O'S> 56' 02'\Y, 1!40 iri  i i i  ;iltitut<le), ;i c;ittlr r;irigc loc.atcci 1.1 ltin 
li-oin C:uiíil)á, t l i i  (:apita1 of tlii statr of Mato  Grosso, criiti.al-:.vcstcrii Hi-;izil (scc 
iii:~p i11 (-)li\~iii~;x-Fillio 1992). Tlic 1-aiic1i cxtiiicls o\~ri.  a typicxl arr;i ol. tlir 
R. . ~ ix ,~da  ' .. Cuial~;iii;i, ;i low 111;iiii witli 1)ro;itl iiitcrlluvcs wlicrc tlic prctioniiriaiit 



I)ctlroc.k is a Prr-Canil)riaii ~)liyllitc. 'Tlir cliniatc is classiiird as Kiipl)cri's 
'Savaiiiia S~ i l ) t y~ ) r '  {Aw), with liigh tini1)iraturrs a11 y ia r  (ariiiual nirari of 25.6' C)  
aii(1 a I-aiiiy surririlir ( 0c to l ) i r -hk~y)  aiicl :L (11-y xviiitir (,Al)ril-Sr1)teriil)ir): t l i i  
iiir;lii ;~i i i iu;~l  r;liiilhll o f  1421 iiiiii is c.oiicriitr;ltrd (05'>;,) duriiig tlir period 
Oc to l~c i  k l ;~y .  'l'lic prctloiniii;iiit vcgct;itioii Sorin;itioii oltlic rcgioii is tlic ccrraclo 
(,s;i\.;~iiii;i) witli its (~l i ;~r ; i (~tcr is t i~ witle pli),siogrioinic v;iri;itioris, hoin ai1 opcri 
scrul) to a (1riisr woocllaiicl ((_>liviir;i-Fillio & hI;ii.tiiis 154'3 1) .  Forcsts occiir oiily 
;LS gallrriis aloiig tlii w;itrrc:ourçes ;iiitl gr;issl;iiitis ;ire f'oiiiiti oii rock). ;irid/or 
poorly (11-aiiiicl sitis (,Oliveira-Fillio 01. 15423'3, 1'3540). 

Tlir cariipo cli rii~~i~uricliis aiid tlir sui~roiiricliiig ceri,;iclo lic ;it tlic top oS;i 11ro;ici 
iiiterflu\.r j& 1 .5 k i i i  wi(1e). Tl i r  c:;irnpo, witli ;i11 ;irc;i uf' 5.065 li;i, is oii ;i llat 
sr(1iiiiiiitary c1i1)rrssioii w1iic:li f'oi.iiis ;i tirri11or;ii-y s1i;illow 1;ikc tiiiriiig tlic r;iiriy 
srasoii, \vlirii tlir Io\v ri(1grs a i ~ o ~ ~ i i t l  tlir prrirrirtrr of' tlir firlcl c1;irri t I i i  ml;itrr 
witliiri. Tl i r  srasoiial floocls c:over tlir wliolr c,ainI)o a r ra  witli kvatir to a cliptli 
OS a1)oiit 10 crn lcaviiig tlic c;irtliinoiiiids ;is is1;irids OS clrier soils. 

Tlir iIivati(1 arras arouiitl tlic cainpo cic rnururidus are cliarac.tcrizec1 1)y a 
tllick supcríicial layer OS (1u;irtzitic pc l~ l~ lcs  ;iiiti ;ire c.overcti l ~ y  c.crr;itio witli tlic 
~)li),siogiioiny o r a  ticrisc scrub o i s l i r~ i l~ s  ;iiiti trccs ;iritl ;i sp;irsc cover oSsul~slir~ibs 
;~iitl 1icrl)s gro~virig ovcr tlic stoiiy p;ivcriiciit (c.crr;itlo SPIISII ~ l r i r l o  OS (~;ood1;iiic1 
( I97 I ) ) .  'l'lie ;irc;i iii tlic c;iinpo cic iiiururiti~is tliat is ;ic.tri;illy 1i;iblc to bc c,ovcrcd 
with watrr  is a flat s~1rSac.r c,oiii~)osici oS alluvial srcliiniiits rrotli(l Sroni tlir 
suri~o~iricliiig r l ivat id  aixas. I t  is rritirrly covrritl 1)y ;i sliort-gixss \rcgct;itiori 
wliicli is aldc to survi\,c tlic lloods. 

'I'lic iii~ir~iiitius of tlic siucl), ;irc;i ;ire sciiii-c1liptic~;il c;irtliiiiourids, witli 
tli;iiiictci~s i.;iiigiiig li.oiri 0.2 to 22.0 iii ;iriti liciglits rniigiiig fi-oni 0.1 to 1 .  1 in, 

wliic.li occ~ipy Ci:IC',, ol' tlir ;ire;i ol' t l i i  c:;iriipo de riiiiruiitlus. 'I'lic 445 sinallcr 
riiouiitii ( < 0.8 in tli,~riicici) ,iic h ~ i i i d  rnniril) i r i  l~ i rnp i  niiti tlicy 'Lrr .L( tunlly 
siii,tll tcrriiitc iicsts I)uilt 1,) . l t t t t / / i > t t t t ~ >  P I / ( I I ~ / ~ , ~ I I ( I I / ~ I I  Sil\cstii dirc( tl) avir tlir 
iiiuiitl,it~~hlc \ui Int c ol tlic c nnipo. Tlic 80 1,ii gci i no~ i i i t l~  (> 0.8 iii t i i ,~ini t r i )  
,LI i I igulnrlv sp,~cr(l ,iiitl tliey   ir coloriizrcl 1)) t i l  iriitrs ol tlie sprc i r i  C , o t t t / l ~ t ~ t r ~ s  

i t tycht t  Liiici sori nriti ( , o t r ~ t l ~ t , t r ~ >  ~ P ( I I ~ I P I  11 F,riici\oii m l i i (  li 11~111ci lnigc iicsts oii t l i i  
suiiiinit of tlir C'LI tliiiio~111~1~. '1 1ic 5oils oftlic CAI tliniouridi rliid tririiitr iirsts lirlvr 
;L Giicr tcxturc, lowcr p1 I aiid Iiiglicr ;~iiio~iiits ol'iniricr;il iiutriciits t1i;iri tliosc of 
tlir surrouiidiiig ccrr;itio ;iiid 01' tlic sc;isorially iiiuric1;ttcci ;irc;i. 'l'lic vcgctatioii 
gi-owirig oii tlicsc iiiouritls c,oiisists of ccrr;itio p1;irits witli a \vicie pliysiogrioriiic 
v;iri;itioii ;ic:corcliiig to tlir sizi of' tlir eartliinouiitls, v;iryiiig f'roiii tufis OS 
subslir~i t,s, oii tlli srii;~llri iiiouiitls; to ;L tliic.l< sc:rul), oii t l i i  iriicliuin-sizcd iiiouritls; 
;irid ;i ticiisc fi)rcst, oii tlir 1;irgcr oiics. More tict;iilcti dcscril)tioiis oS tli i  
gioriiorl~liology, soils, tiriiiite iiists, vigrtatiori l~liysiogiioiiiy ;iiicl ;iutlioritics fi)r 
plaiit riariiis a1.r giviii iii Oliviira-E'illlo & Martiris j 19'3 1 ) .  

A11 rartliiiiouritis oc,c.urriiig iii tlic c.;iinpo de inuruiiti~is wcrc survryitl f i~r  tlirir 
vcgct;itiori. Sir1c.c iiiost ino~iiicis occ~i r  i i i  cluriips, tlic sur\,cy uriits w i r i  t i l i  'sits 



of niourltls'. 1ritlivitlu;il iiiouiids wcrc coiisidri.rti to bc inrnibrrs of a srt if tlir 
tlistaric.rs to rlrarcst niourlcis wcrr Icss tliaii 2 rri. Croupiiig tlir niourids ir1 srts 
inc;iiii tli;it tlic siní~llcr oiics ( < 0.13 ni cliarnrtrr) wrr r  survcyrt1 niairily iri groups 
of oric' to fivc' iiiouiids (likc 'ar(-liipclagos 01. islcts') wliilc tlic largci- inourids 
( > O . { ]  ni c1i;iinitcr) oc.c.urrcd iri scts witli oiily onc largc iiiouiici ;iiid with or  
witlioiit ;idditioii;il sni;ill nioiiiids (likc ;i 'ni;iiii is1;iricl' witli ;i Ikw islcts arouritl). 
'I'lic ;irra 01' iacli sct 01' rnouiids w;is cal(~ii1;itctl (scc Oliveira-Fillio 1'392) ;iiiti 

tlic). wrrc catcgorizcci into sc\,cri c:lasscs OS ;ii.ca, as fi)llows: ;i: 0.05 0 . 5 0  rn" 
(106 scts, 2 1 . G  li<' i11 tot;il ;irc;i); h: 0.5 1 2 . 0 0  in' (3'3, 38.2 nl"); c: 2.01 1 0 . 0  in' 

(21, 103.4iri2); ti: 10.1 3 5 . 0 n i 2  (17, 3Gl.ílrn"); i :  3 5 . 1  (50.0rn' (1.1, G15.(5ni'); S 
60.1-100.0 in' ( 1 1, 855.13 in"; ;iiiti g: 100.1 300.0 ni' (7, 1265.9 iii ' ) .  

C:lasscs a, 1) ;iiitl wrrc gro~iprcl i11 a siiigli c:l;iss al)c fi)r c:oiiviiiiriici i i i  soriii 
ca1cul;itioiis. 'I'lic i;irtliriiourids ofclasscs (1, c, f aiid g wcrc clivi(lic1 irito coiic:riitric. 
riiigs corrcspoiidiiig io c:l;issrs of(1islaric:i froiri tlir niai,giii of tlii niouiicls. T l i i s i  
c1ist;iiic.c~ cori.cspoiitli(1 to ilii c1ianiitir.s tliat liniit tlir c.lassrs of ~iioiiritl arca. 
'I'lius, thc cl;iss g lliad fi)ur riiigs ;iiid tl i i  suiiliiiit (1rfirircl l)y tlii fi)llowirig distaric.rs 
o c n g i :  i I : O 1 .78 iri; riiig 2: 1 .78 3.33 ni; ririg 3: 3 . 3 3  4.37 ni; riiig 
4: 4.37 5 .6 í ln i ;  surniiiit: 5.(54 9.77 rn. 'l'lic c.l;iss i h;id riiigs 1, 2 ;iiiti 3, arid tlic 
siiininit ;it 4.37-5.Ciíliri; tllr class r liad ririgs 1 ,  aritl 2, ariti tlir suiilrnit a t  3.33 
4.37 rii;  t1ii (.I;iss c1 liacl riiig 1 aii(1 tl i i  suniiriit ai 1 .78 3 . 3 3  ni; tlic class al)c liacl 
oiily tl i i  suniinit at lcss t1i;iii 1 .78 in. Sin;ill rriouiitls ;iroiiiicl a 1;irgc riiouiiti wi rc  
iric~liidcti ;ts p i r t  of its ririg 1. 'l'lir c~1;issrs ol' ar.c;i arid tlir riiigs wrrr  iisccl io 
tlcsc.ril>c tlir tlistri1)iitiori ol'tlir plarit c:ommuiiity ;ic,ortlirig to niourid sizc ;iri(1 io 
topograpliic. Ijilts oii thc riiounds. 

rrlic \l(,g(.tatic,ii 01' c.ac.11 s c ~  01. rr~ouiids was surveyed iii two separatc st.rata, 
1ic:i-calict- callcd '(a11 plariis' aritl 'low p1;irits'. T h c  ~ 1 1 1  1)l;iiits coiiipriscd tlic t r c ~ s  
aiid slii-ubs, drfiiicd 1)y iriorc iliati 9 c:rri c.ircurrikrrricc ;ii thc lj;isc ol' ~ l i c  stcin. 
Tl i r  rrliiairiilig plaiits, corriprisitig sul)sllri~l)s, lirrhs, cliiril)irs, acaulcscirit palrris, 
l~ronicliads arld sictlliiigs, wcrc all classilicd as low plarits. Accordirlg to tliis 
critii-ioii sorilr spr(,iis could />i sariipletl I~otli  as a siriall or as a tal1 plaiit, 
dc1)cridirig oii tlirir cliarrictii.. 

' l ' l ii  circ,urnlkriii<-i a t  tlir 1)asr of t l i i  stirii arid tlir iiairii ol' tllr sprcics \vire 
i.ccordrcl l i ~ r  rac.11 ilidivitlual tal1 plarlt. Tllc followillg parariictrrs w i r i  calculatrd 
for racll spcciis i r i  cacli c.1as.s of rrioiiricl arca: tlcrisity pci- i i r l i t  arca, rilativr 
tlrlisity, ])asa1 arca pci' uriit arca arid rrlativi doiriiriarici (rclativc hasal arca) 
(Ma t t i~ i cc i  & Colina 19112). Tlir lo(,ation ol'tlir iridivicluals witliiri tlic coiicciitric 
riiigs o[' tllc inouiid was also rccoidccl ti)r a sul~saniplr ot' six s1)ccirs chosrri /)y 
tlicir liiglici- valilis ol'total 11asal a r ra .  Tlic l~asal  arca pcr i i r l i t  was c~al(~u1atitl 
l i ~ r  tliisc sprciis i11 iacli coii(~iritric ririg of cacli class ol' iiiouild arra .  

T11i low 1)latits cveri silrveycd />?I tliiii. pri,crritagr covri-, wliicli was cstilnatctl 
íhr rac.11 s1)ccirs oii tllc surfi1c.c of t l i i  niourids fbllo\virig tllr sc.oi.is ol' Tiixcii & 
Ellirll~crg ( 15437) : 



inagiiitudc pcrciritagi <-ovcr aviragr ~)rr(,critagc <-ovir 

' l ' l i i  <-()vir valuc of"lTiixcil & Ellrril~crg ( 1937) was c;tlculatitl for cacli s~)icics 
iri cac.li <-lass of irioiiricl arca: 

4~irri of thc \alue5 of abrraqr ~ ) i i w n t a q r  covu x 100 
obcr ~ a l u r  = - -- -- ---- -- 

riuiril~cr of i r i b  ciitorirs 

Tlic ~)ir( 'ui tage ('ovrr \vafiílso istiiriatcd i r i  iacli (.oiicrriti.ic ririg of th i  rilourids 
lili. a sul)sairi~)li of six spcc.irs. 'l'hcsc wrrc c.lloscii airiorig tliosi rracliiiig lligllcr 
valurs of pirccrltagc covrr i r i  aiiy particiilar sictiori of tlic siqueri<-c of <-lasscs o[' 
riiouiid arra. Tllc rovcr valuc was calculatid filr tliisi spicirs iri cac.li rirlg of 
racll class of iriouiitl arca. 

Nirii typical sits of rrioulitls w c i ~  c,lioscrl arid drawiiigs riiadi ol' tliiir vertical 
pro,jrctioiis iri oi-der to illustratc tlic spatial arrarigcinriit ol' tlic plarits ori tlic 
rartliino~irids of all sizc classis. 

'l'llc cerrado tliat s~irrouiids tlic cariipo d i  iriururidus was also survrycd for its 
tal1 plarits wliicli ivcrc sairiplid i~siiig tlir l'oirit-Ccritrrcl (l~iartri.  irirtliod (I'CQ), 
as tlcsc:ril~cd hy Muillcr-1)oriil)ois Kc Elliril~rrg ( 1074). Tli i  poirits wi r i  distrihiltrd 
iri fi)ur c.oii<-riitric ]Ir<-s - I ,  11, I11 aiid I V  -- at tlii distarieis ol' 10, 20, 30 arid 
40 rri, rcspc<-tivcly, froiri tlic rriargiri of' tllr cerrado wliiri it i:, suddrrily riplacid 
1111 tlii cxiripo de riiururitlus. Ea<-li ar<- Iiacl 35 poiiits spaccd 10111 apart. 'l'lic 
spccics, tlic circilriifkrcli<r at tlli hasr of tllr striri aiid thr poirit-plarit tlistari(.i 
wcrr rccordctl for ca<-li ricarcst iridividual iri cac.11 poirit quartrr. ' l ' lli  sarric 
~ ~ ; ~ i - ; ~ r i ~ r t c r ~ O ~ t i ~ i i i ~ d  lilr thc tal1 plarits of tllr riiourlds wrrr also (~al(~u1atid for 
cacli sprrics iri c;tcli ar(. ol' poirits. 

Tli i  riurrihrr of s~)icics arid tlii arca ol' thc sct ol' rrioilritls wcrc uscd for liricar 
rcgrissiolis ol' spccics riuiril~ci- ori arra wliicli wcrc carrird out witli two rriotlcls. 
'l'lir Lirst orii was tlir powrr riiodcl, or log-log lriotlrl, S = (:(A'), \vhri-i S is tlli 
riilrri1)cr of'spc<-ics giowirig ori ;tri islarid oT arra A; C: aiid z are fittcd (,oristarlts. 
'l'liis iriodil was corisidrrid 1)y l'rcstori ( 1062) arid Mac.12rtliur & Wilsoii (1963, 
1967) as tlic 1)ist to dcs<-ril)c sl~rcics-arca rrlatioilsllips iri islarid i(,ology arid it 
is viry \vidrs~)rrad iri tlic litrraturc (Coririor Kc Mc(l:oy 1079). Tllc sirorid inodcl 
~ is rd  was tlic rxpolirritial, or liiicar-log, (i = (1 + z(1ogA). TIiis iriodcl lias 
providctl tllc 1)cst fit wllcrl applictl to riiariy stiidics orl plarlt (.oriirriuriitics iri 
rcological islarids (Hilcklcy 15482, Nlollir & Rortlari 19115, Nilssori & Nilssori 1978, 
Rytliri Kc HorgcgArd 10118). 



'lTlie S I i ~ ~ r i ~ i o ~ ~ - I ~ \ ~ i i r i r r  tiivirsity iriclcx (H') arií l  tlic P i i l o i ~  c\7rriiirss (%I') (Browcr 
& Zar I 5484) w r r i  cal<-ulatctl fi)r tlic spc<-ics ol' low arid tal1 plarits i r1  cac.11 class 
of' irioiirid arca  arid for cac.11 c.oric.ciitric ar(. ol' tlir surrourl(1iiig c.crraclo. 'l'lie 
al~uiitlaric c. \ nlucs ~isetl to nlc u l ,~ te  11' \ v i i c .  (1ii r i i i i i i \ > i i  01 riidi\itlunl~ li)] tlie 
t,~ll pIniit4, niid t l i i  'I\ i r a q i  prr(  eiiínqc c ov i r  for tlic lolv plnrits. 

Ordiiintiori4 hy Diiriridicl  C:orrcsporiclcilcc Alinlysis ( ~ > E C O I I I I N I ~ )  w r r i  
c a ~ i i c d  out ~isiiiq ,L coiil~)iitcr proqr,Liri 11,~sctl oii TTill (19791. 11 Liist ordiiiatiori 
ploc c s ~ d  tlic srvcii sul,( oriiiii~iiiitics d(,liricd 11) tlic clnsscs ol riiouricl nrcn aricl 
ilicil sprc ics ol ~ ~ 1 1  .~iid low plarits. 11 se( oricl I)EC:ORI~NA proc cssrd tlic nbovi  
s~ibc oriiiiluiii tics pliis tlic lour 4ill1coriiriiuiiitiis dchriid 1)y tlir c oiic riitric sariipli 
nrc s ol tlic s~irro~iiidiriq cci I ado,  c oiisidir iiig oiily t l i i  spc( ic4 o[ tnll plnrit4 of 1,otll 
ni cns. IJc4s ;1hui1c1;1iit spc( i i s  WCI e rliriiiiiatrcl lr01r1 t11r iiiitial irintiic es ol 1)otll 
or tliii~~tioiis. Ir1 tlir fn\ t  or(liri<~tiori, tlir a h ~ ~ r i í l < ~ r i (  i v'~1i1is usccl for tlic spr( ics of 
lolv plaiits ir1 i l i i  sniriple s11ic ir5 irintlix wcri  tlic c o\lcl \ ' L ~ L I C ~ ,  wliilc thosc 
usicl lor t h i  sprciis of td1  plnrits i i i  hotll ordiriniioiis wcrc tllc rclnti\c ha4n1 
nrin4. 'l'lir covrr ~n1uc.s w i ~ c  trniisl?)riiiicl iiito ~c ln t ibc  \lnlucs i i i  ordrr to ~ i s i  

orily rrlative a1)uiiclaric.e~ ori tlic orcliriatioii proccdurcs. Hiirar<-liical classifi<-atioris 
11) cl~isterirlq W ~ I Y  '~lso ( '~rriicl  o ~ i t  \vi111 tlic s ~ ~ r r i c  i~i '~t r icc\  ~isrcl ir1 tllr 
1)CCORANA. Tllc cocflic iciit o i  siirii1,~rity usctl was tlic S y u < ~ i c d  E ~ i t  lidraii 
I)istr~il( i (Gnuc li 1982) '~ i i t l  tlic c lu\tc.riiiq lollowcd tlic tccliriiy ~ i c  of A\cr a q i  
(;ro~il)irig (Cvciitt 1980). Altliouqli 114iriq cliflr~iii t  4r~rrll~lirig rnrtllods 101 t11e 
\eqrtatiori of t l i i  iiiourids arld of tlic sui I oiiiidiiiq i r r  nclo, t l l i  11iqli sariipliriq 
iiitiiisity cert,~iiiiy nttc3riuati4 tllr potcritinl prol1lriri4 ol coiiipaririq tiicsi two 
coiliriiiiriitics. 

'l'lic corliplctc lists of spc(ic\ i-c.gistcicd iii tlic >ur\cys a l r  qi\cii iri T , ~ b l r s  1, 2 
m d  3. 1 hc c o\ ci \alues of tlir spcc i i s  of low plnrits i i i  i , ~ c h  ( In4s of cnl tiiriiouricl 
a r i n    ri q i v i r ~  i11 T '~h1i  I, wliili T'~h1r 2 qivcs t l l i  (Iirisit) l i ap '  aiicl tlic 1)nsnl 
a r i a  l iap ' of t l i i  spcc ics of 1 ~ ~ 1 1  plalit\. 1 lirsr 4 ' ~ i i i i  c l~t ' l  '11 r qiviri i11 T a l ~ l c  3 for 
tlic specics of t d l  plalits i r i  e'~c1i ol tlic li)ur (oiicciitlic s.~iilpli .Lr(s of tlic 
4i1rio~111clii1q ccrr<~cIo. 1 hcrr ;1rc solrir d o ~ i h t s  niiloiiq tliosc workiilq 011 tllc 
\cqrtntiori o i h f n t o  Glos$o rrgnrcliilq t l i i  idirltity ol tlir spcc ir5 of i(r~b~bziz(rl. ' l 'h~is  
i t  is wortli riotiriq tlint tlii spccirs r i f i r ied to i i i  t l i i  prcsciit pnpcl '1s i .  a i i ~ f a  
nrld i .  cclrcrlbo orr c\politl, rcsprc tibcly, to i .  \nrcrl~/ol~cr (Valil) Ni( liols ' ~ r i t l  7. 
( 1 1 1 1 ~ 0  (Mariso) Ucritli. 8L Hook. iri tlic i icii l t  r c\isioii \)\i Grritr) ( 1  092 j 

l l i i  coiririiuility of low plnrits i i i  ilic srii,~llci e,~rtliriiou~ids (C:lnsses ,L, 11 '~iitl  

( )  was doriiirintid a siriqle spccir4, ilntlonn pv,yrt~nrcl, \vlii(li l~rrseritrd n cobri- 
vnlui rnriqiriq lrorii 7740 to 8750. Tlir  iirxt spccics I I T f ~ / ~ / l ~ > i ~ ( ~  411 ll;1íl less tllail 
500 of co\ i r  \ alue. As tlli arca  of tlic irio~iritls iiic I c<~sctl, tlir iriipor tarici ol 
ilrrtrotrtr f;?gncrrcl (lecrr,~si.d wllilr i i iw spic ic4 wrrc  hciriq .~tltlcd to tlli c oriiiriuriity. 
'l'lir covrr vnlur of iliost spic i is  i i i c  I i nwd townrcl4 a pc,~k ni t l i i  C:lns\is l or q, 
'1s wit h Hion1r/le~ hcil(rln \(ir, L l ~ ~ n o ~ ~ c r  clrorcc~, .I/crlcg~hn ~ / L / ( I T / P I I S ~  \ .  Ll / l~ , yo / ) l r tn  1(,11( O ( I I ! J J X ,  



l I 1 1  I. S1x.i ir.; I I I '  lo\i 11l;iiiis I i !)ciii i i ici i i i i l i~i~~iicc .I[ iI i( ,  11,ii < ) I '  i l i r  \iriii; i ~ i i v < . ~ c t l  iii ilir c r i i ado  
\rgr.i,rtioii OS iIi<: iiiiiiiiii<l~is \vi111 ilirii (o \ ( , ! -  \ . , ~ l i i o  i i i  (c;i<.Ii OS tlir sc\.cii cl,isi(c, of' iiio~iiitl ;iie,i (sc(. pp. 
-168 4( i< l~ .  ~ i ~ i i l i c ~ i i t i ( ~ s  fi)i ili(, s l l (~ i ( . s  ~ i l d  tlirii f;iiiiili(n (,,i11 I]( ,  li~iiii(l i11 ~ ~ ~ l i v ~ ~ i i ~ ; i - l ~ i l l ~ o  & hI;ii-iiii~ (I991 ) .  

ii11i11 I I ( , I -  IIS s11(,ci(,h: 
I I': 

, I ' :  

H': = Sliiiiiiir~ii-\\ ' ic.iic,r rli\c,i-i~\ irirl(.\ 
J ': = l ~ i c l o ~ i  c , \  r i i i ic \~ .  

l ' r t t~ot lrn b t n \ r / r c ~ ~ r t ~  aiid L 1 ~ ~ ( i h ~ ( / ( i ~ ~ ( ~  ( ~ I ( ~ / / z T I o .  Otlici- spcc irs, sue 11 '14 (,o/)(i//r i( i ~ I ~ ( L I ~ L L ,  

5/tt/cibri / ~ r ( / ~ ~ / i o z ~ f r i  niicl ,\1111(1(i ,~clJi~rlzcosn 4liowcd tlicir praks nt tlic iritcriiictli,~tc 
c 1'155 e 

'l'lic (oniriiuriity s t r ~ i c  t u i i  .Lrnoiig tlic tnll ~)l '~rits  nl4o b x i c d  witli r1101111d ai-ra. 
C ~ t t n / r l l n  n n ~ t  i~(itzci was tlic iriost irri~)oi tniit spic ic\ iii nll c lns4r5 o i  riiourid arc't, 
a1 tliouyli its i clntivi iriipor tniic c tlcc rcn5cd wi tli i i i c  icnsiiig rliourid nr c '~ .  TI114 

d i (  rcnsr iri irlipor tn i~cc  witli ir~c rcnsiriq i~ioiiritl 4 i ~ c  W ' L ~  '~150 01)jribrd foi ?zrti(~to~ib(i 

I ~ P ~  i l(o/or aiid ,\la/cyhci ~ I ~ / ~ T I P T L \ I S  Solnc spcc ic4, s11c li '14 H V ~ ~ I ~ I ~ C I P ( I  i l~ ,q) t ro( (~t f i ( i ,  

~ , < , u ~ P I / I ( ~  (lut(ii(i niid A l \ / t o ~ t r ~ i t r /  / tnzorr/olz~in/,  pi cscritcd tlicii oc c iii rciic c 1)i '~k iii tlic 
c Iassi\ 01. l c ~ i q c ~  ino~~iic15 (1. <~ricl q )  wliilr o t l i c~s ,  sue li a5 I l $ l r t ~ ~ t  (1/nla. 7 ahrhu/(i 

(1111~(i, L l r rd l t (~  ( ~ g ~ n b r r i  \ / s ,  ,/IILDPI / / ( i  i~111lis arid E ~ ~ / / i r o - y / ~ i ~ t /  ruhetosiitrr, 1i'~tl t hcir pcnk5 
nt tlic ( I'isscs o i  iiirdiurn si7ed inound5 (d nrld c )  
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L): 
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13'4: 

L): 
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1): 
L<.\: 

H': = S11,iiiiioii-\Vici~(,i. (li\(.i\ic) iiirl(.x 
,r ' :  = Pi(.l«ii <.v<.iiri<.\s. 

111 tlic surrouritlirig cii.ruclo, tllc coniriiiriiity of'tall plaiits alço sllowid \/uriutioris 
iri structurc çvitli iricrcasirig disturlci f'roiri thc caiiipo de  i r i~iru~idus ('l'aljle 3 ) .  I t  
was observcd tliat Bi/)letyx cz/n/rr aiid C,iiralel/cz czrttet-irtlntz, wliicli urc alço ul~uiidurit 
ori tlic rnouilds, a1.c niorc coinmoii a i  tlic coiicciitric Ares I (niurçiii of tlie 
cerrado) aiicl I1 (sirbsequciit are) ,  rcspictivily. T11i spccies of Voc.hysiac:cue, 
Voelg~.rin t-u/k, S'nlr~rlin co~tun(lar-iotlt,l-a~llc~/-i(~(lo~-c~ :aiid Qg(ll~(z /)(rrr~@jt(~, w11ich are virt~iall), 
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1311: 
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Niii~it><~i 01' iiidi\id~ials: 
L)(.iisity ( 1 1 ~ 1  ' I :  
'l'ocnl ba\al niva (111'): 
13;15al ' i 1  (,'i , t11" l1a ~ I ) :  

NiiiiiI>(.i 01' sp(.cir\: 
I I': 

,J': 

ubsint iii tlii rriourids, oc:currid more fre(1irciitly at tlic Ares 111 urid 1V of' tlie 
surrouridiiig cirrado. 

Rcgrissioris of nuinbcr of plarit spec,ics ori rnourid arca yielded t h i  fi)llowiiig 
cquatioiis: S = 0.943 (A" ""') (power inodcl or log-log) and S = 3.987 + 
1.887(logA) (cxporiciitial or linear-log modcl). For prcdictivc purposis, tlie 
riçressioii equatiori witli tlic powcr modcl sccriis to bc l~rrfkrahli  bccause it 
yicldid tlic higlicr c~ocllic.icrit of' dctcrininatiori; r" = 0.89, açairist i-' = 0.76, 
providcd by tlic cxpoiiiiitial modil. Figure Ia  illustrutcs the lirii fittcd hy linear 
rcçressiori witli thc powcr niodcl. 

'l'lii 'l'ablcs 1, 2 aiid 3 also çivc, at tlie h o t ,  tlie total riirrn1)ir of' s11cc:ics (S) ,  
tlic Slianiioii-Wicncr divcrsity indcx (H') aiid tlie Piclou iveiiriiss (J') for cuch 
subc~oriiinuiiity survc),cd i11 tlic stud), ar iu .  T h c  total numl~e r  of sl~icics as wcll 
as t h i  numbcr of spccies of tal1 arid low plarits sirrvc),cd iii iuch c:lass of rnouiid 
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xrex is illustrxtcd 11y Fiçurc 11). Botli H' aricl ,J '  i~icrcased Iòr tlie species ol' low 
plarits frorii vcry low vxlncs, iii thc smxllcr rnonritls, to tlie liigliesi values rc;ichcd 
;it tlie Clxss r o[ riiourid arc;i, tlccrcxsirig a littlc ai ilic last Class, g ( ' l ; i l~lc 1 ) .  
Howevcr, tlic r iui~i l~er  of spccics of' low plariis dicl riot va1.y irincli in tlie c1;isscs 
of' Ixrger mouiitls, li-oin c ( o  g (Figure 11)). 111 tlic case ol' tlie txll plxriis, thc 
classes of'sri~;iller riionn<ls (;i, h xrid c) prcscritcd tlic lowcst and tlie liigliest v;ilucs 
of H' aritl J', respectively, wliile tlie reiiixiriirig clxsscs showed littlc variatioii l i ~ r  
tlicsc iiidices (Taljle 2) iri spite of tlie inci.exse ir1 tlie riurnljcr of spccics (Fignre 
111). 'l'liis iri<lic;itcs thxt, altliongli i( is less tliverse, tlie coinmuriity 01' tal1 plants 
oii tlie s1ii;illcr iriourids 1i;id ;i lowcr coiiccnir;itiori of rclxiive al)undarices ir1 fkwcr 
spccics (lowcr ccologic;il doiriinxricc). 'I'lie spccics <livcrsity iii tlie snri.ouiitlirig 
cerrado, ditl iiot vary sigriificaritly ljeiwecn tlie coriceritric sainplc ;ires ('l';il~lc 3).  

'I'hc Figures 2 ;irid 3 sliow some profiles of ilic vcgct;itioii Iòr riirie clioscri scts 
of iiiouii<ls iri ordcr to illnstrxic tlic charigcs iri spccics cornpositiori arid spatial 
t1istril)uiion xlorig tlie grxdicrit of' rnouritl size, xll clxsscs of' iiiouritl ljeing 
represeritctl l ~ y  orie <Irawiiiç. Tlie spaiial distriljntiori of 12 importarit spccics of' 
low aiitl ixll planls ori tlie monn<l's surfice accor<ling to riionri<l size xiid to 
iopogr;ipliic bclts ori tlic inouritls is sliowri hy Figure 4. 

Tlic. classes wiili (li(% smallesi moilrids (a a ~ i d  1)) wc.rc rlornially represeritctl hy 
sets of vcry sriiall monri<ls ((lead ncsis 01' Armilet-mes eunmignalhu.~) wliich wcrc 
prcdoniiriaiitly co\rcrcd ljy tlic suljsliruh Amorrcl fiy,ymnen, associate<l witli tlic Icss 
;il~uritl;irit I'5'clllheria sp. Howevei, some sinxll slirul~s of Crrrnlelln nmet-ictlncl aricl 
Vc~t-r~onin hrnsilinrln could grow ir1 tlie lai.çcr iiiourids of' tlicsc cl~isscs (Figure 2a,lj). 
'I'lic Class c of' inourid ;ire;i (Fignre 2c) wxs represeritcd m;iiiily hy siriçle 
c;irtliriiouiitls li~rriied froiri tlie coalcsccrice of s~rialler riiouiids as x i,esuli of soil 
ac:cuiiinlaiioii Ijy lcrinitc aciivity (Cor~lilennes spp.).  'l'he vegciaiiori covcr wxs 
aliiiost eiiiircly coiriposetl ol' tulis of' r/lrlr~orln jg!,gwlclea xrid slirul~s of' C,"irl-nlelln 







Classes of Mound Area 

l:igl~rr 4. Slx~tiaI tIi \ t i i l)~~tioii  oI'?i\ s[)(.(i(,s oI't'11l I lfl i ;  aiiil lo\v 1)1:111th :siglit) 011 tlir (~oti(x~titrii~ t o ~ ~ i ) g i - ~ ~ ~ ) I i i c  
iiiigs oSr,i(.li i.l;i\ <~I'iiioliiitl :iic.,~. 'l 'lir ~ l i i l~i l i i t  OS t11c ~ i i o l ~ ~ i d s  i \  ri.l)t-~r\i.tit~~tI by  s ;111tl t11t. SII (  i .r \ \ i \r  ritiqs h>)  
t I to S I .  ' l ' l if  ; ~ l ~ ~ ~ i i i l ; ~ i i ( ~  OS tlir t ; ~ l l  1 ) 1 ~ t i t \  i \  r f ~ r r h r l ~ t r t l  l)y tlirir t>as>~l a i c : ~  11'1 ' ;~iicl tlir ~ ~ I ) ~ ~ i i i l ~ l i i ( ~ ( ~  OS tlir 
I<J\\. ~)l;liits I>>-  tlirir c<) \  cs \-;iIiir ((li\ itlcil I)y 100 1 .  

nntericnt~n. ' l ' l i i  doiiiiriailcc o[' tllcsc two spccics iii tlic vcgctatioii of' tlic smallcr 
iriouiitls (Classis a, 11 aiid c.) is also sliowii iri Figurc 4 .  

As tlli sizi of tlic nio~irids iiicrcascd iii Classes d ,  c, ['aiitl g (Figurc 3),  ilic 
occLirrii1c.c of i l t t t~ottn kygnlnen was first ristric.titl to tllr rriargiil o[' tllc iiio~iiitls 
aiitl tlicii to tlie aiiiall iiioiirids ('islets') aroiirid a rriaiii largi riioiirid. 11s showri 
11y Figurc 4, tlic surfilci of' tlicsc largrr iiiouiids was covrrid 11y otllrr spccics o[' 

low plaiits, siic:ll as Alln,gof,tertr I~ ILCOC(L~VY (;li1 ; ~ C ; I L I I C S C C I ~ ~  p;llrii) aiitl C,'of)nifi~-(~ rtl(ll-tzi 

(scctlliiigs), tliat weri rrioi-r coricrritraticl ilrar t h i  iriargiiis, and Bro1i~uIin bnlartsne 

(a  11i.oincliatl) aiid il~rtrotrtr (lioictr (a  sut)sllrul~), wllic.11 w i r r  inori c:oricriitratrd 
l~rtwccii  t l i i  rriargiiis aritl tllr siiininiis. 

'I'llc sp;ltial dispositiori of tllc coinriiuriity o[' tal1 plarits oii tlic surfacr of tllr 
largcr iriourids ((:lasscs d ,  r ,  faiid g)  was cliaractrrizcd 11y wcll dcGiictl assoc,iatioiis 
coi-rispoiidiiig to tol~ogra~,liic 11ilts. C~T-crtelln nn?ei-iccrnn was li)iiiitl growiilg as :r. 
inargiiial t ~ i l t  of slii~ubs aiid trccs togctlicr with tllc s1irut)s of /Ilzhel-tia ecll~1i.r 

(Figuri 3 ) .  Some spcciis of tal1 trccs, sucli as Dif)tutyr nlcrtcl aild H~~rrrunaen sti,gono- 

ctrr/)cr, occ~irrcd rriaiiily at tlic suiiirriit o[' tllr iiioiiiitls, wliilc otlicr spccics of lowir 
trris, siic.Ii as 'Iclhuh~ticr c ~ t o - ~ c r  aiid :lr~dircr czg~crbet~.si.s, occurrrtl riiorr ollcii t)ctwccri 
tllr (A"~~rntelln//lliher-tia oiitc:r l ~ r l t  arid tlli D i j ~ t u t y / H ~ ~ i n e t t n e n  cciitrc (Figurc 4) .  

'l'lir i.isults of tlic ordiriatiori of siit)c.oinriiuiiitiis aiitl spec.irs, togcilicr witll 
rcspcc:tivi c.lustcr dciitlrograms, are sliowri iil Figiirrs 5 aiid 6. 'I'llr ordiriatiori of 
tlic scvcil classcs of' iiiciiiiitl  arca (Figurc 5a)  sliows, oii tllc íirst axis, tlic tlircc 
largii- classes a11 togrtllrr aiitl tlliri a c1ec:rrasirig scquciicc accortlirig to inourld 



Axis I ( c )  
-- - - ---------- -" 

I K t  i o n i u i i  I krrabldaea i 
2 Andlra 
3 Allagoptera 
4 Psldlum 
5 Matayba 
6 Myrcla suffruticosa 
7 Tabebuia aurea 
8 Annona dloica 
9 Eugenla 

Tabebuia 

w 

~ipteryx,J eByrsonlma 
eErythroxylum 

Hymsnaea Vernonia pvgmaea Annona 

+ a e r t u r a t e a  C ~ a i t h e r l a  
~ u a l e a  9 < ocopaifera Pseudobombax 

Axis l 

I'igiirr 5. l i < ~ s u l ~ ~  OS iriiilri\~ai.iatr niialy\cs «f scvcii \ul)<~oriii i i~irii t ic~ of rhc iii~iriiiiclii ccriado, dcfiiicd by ~ l i e  
s(.v(.li cl. .iss<\ .... oS irioiiii<l arca, niicl OS rlirii. s ~ ~ c c i c i  of IOW aild tal1 plaiits: ( a )  or~iiiiation by dcti-cnded 

~ ~ o s r - r s ~ x ~ ~ i ~ l c ~ ~ ~ ~ c  ilii;~lys(.s oí'tli(. S(.\JCII ~ i ib1~~~1r i r i i111 i i t i (~s  iii tIi(. f in t  11~0 ~rdi i ia t io i i  ;IXCF; (b) < . I ~ i i ~ c r  d(.11111.og1-;11ri 
sliowiiig tlic Iiici-ai-<.lii~.al ~.laiiifi(.atiori «Stli(. iariic ~iiI)~.oiiiiriiiiiitics; (c) oi-diiiariori I)y dct r<~i i<l<~<l  c«rr<~spoiitlcri~.c 
aiinly~c\ 01' 21 ~pc.cic\ OS tal1 plaiiti (I)la<.k dor) ali11 I.? spccics «f low, plariti (i i i igc~l ~ l o t \ )  ii i  tlit. two li151 
«rtliriari«ii axei. 'I'li(. sprcirs a i<.  iii<li<.atc~l 1)). ~licii- g<.ii(.rn, <x~.(.pL ~, I ICII  t l i ( ~ r  ;LI-<. twro s~I(.<.~(.F iii lhe silili(. ge1111s. 

sizr. 'I'llrsr largir classes wcrc bcst scparatcd I-~y tlic sccorid ordiiiatiori axis. Both 
t l l i  ordiiiatiori aiid t l l i  dcridrogram (Figure f>l-I) sllow tlir Classes a /b  aritl r/f/g 
at tllr olq~ositi rrids of tlic gradiciit. 'I'lic ordiiiatiori o[' t11i spcc:irs (Figure 5c:) 
sllons, at tlic riglit, a cIi,lractcristic group o[' spccics o[' tlir sm,lllcr mourid5: 
Ant~onnjy,qmnen, Ifi~ltI7erin "I'., 'fibubuin cnrtíihcl aiid P~seudohon7bnx lonyiJlorum. Spicics 
c2iarac.iiristic. of thc largcr mourids a r i  Iòriiid as :r. diiisc c,loud of poiiits at  th i  
cciitrr Irli, c.oiisistiiig of Hymunnua .rt(qonocnrj~n, Ilipteryx c~lntn, 7nbebuia c~urea, Antlira 
cuycíhen~i.~, rlllc~,goj~tern luucocnbx, Ilromelicl bnlnn.rc~u aiid ilnnonn dioicn. Spccics almosi 
rxc,lusivi to tlic largcst mourid Class (g),  sucli as C,'ecrojDin jDnc/~~.ctnclyn, Astronium 
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Axis I C 1 
. . .- -- -.-- ;;;r I 2 3 Quaiea saivertia Myrcia parviflora 

4 Byrsonirna coccolobifolia 
5 Davilla 
6 Vochysia 
7 Qualea grandiflora 
8 Saiacia 
9 Dirnorphandra 

220 
-Astroniurn 

.Andira 1 ~ 3 0  4 

AliDertia oPseudobornbax @a6 
Byrsonirna 7 O 

Erythroxylurn pachyphirlla pouteria a9 

u 
oHyrnenaea 

140 .~ipteryx 

curatelia 

- - 
V> .- 
X < 60- 

Axis I 

Eugenia 
O eTabebuia Tabebuia Bowdichia 

aurea caraiba o O 

l i i c  i. 12csulis ot' i~iiiltivarialr niinlysrs «I' 1 1 auhcornrniiiiiiirs «f crir-a<l«, <Irfinr<l I>y ilir srvrri (.lasscs oí' 
inoiincl arca of tlic iniiriinclii crrraclo ( a  to g) nricl I>y tlic hi i r  coricrrilric sarnplc liiics of thr s~rrroiiiiíiing 
crrrníio (1 i« I V J ,  aricl of llicii sl>c<.ics of tal1 l>laiils: ( a )  orcliiiation hy clrti-ciiíiccl (.orrcsl>oriíicri<.c aiialysrs of 
tlic 11 suhcoi~iiriuiiilirs iri thr fiist two or<liiiatioii axcs; (11) cliistci- clciiíirograin sliowirig tlic Iiicrar<.lii(.al 
(.lassificatioii of tlic sanic siil>corniiiiiriitirs; (c) or<liiiati«ri by <Irti-rii<lcíi corirs~>oii<lrn(~c nrialysrs 01' 211 s11rcirs 
ot'inll plarits i i i  tlic [irsi ~ ivo  orcliiiatiori axrs. Tlir hig ririgcíi <I«is rrprcsriil ilic sl>c<.ics cx(~liisivr to tlic iiiuriiiiíiii 
crrrníio; llic I>lack clols rcprcsciit thc spccics iliai are Inorr ahiiiiclnrit iii tlir i~iiiriiiiclu crrraclo; thr opc11 clols 
r r ~ x r s u i t  thr sprcics tliat arr  riiorc coniriion iii tlic siirroiiriclirig crriaclo nricl ~ l i r  sniall siiigrcl clois srprcsrii~ 
ilir sprcirs rxcliisivc 10 tlir s~ i r i -<~i i i i í l i~ i~  <.c~.i-i~cI«. '1'11~ spc(.irs are iiiclicatr<l I>y iliris griirra, rxcrpt wlicri ~ h c r r  
nsr L\V« s~)ccirs iii thr sainc gcniis. 

, fraxinifolium and Bou:diclzin nzcjor, are sliown at tlic top lcfi. At the centre of the 
lirsl axis are iòund the species wliicli are common ~liroughout lhe gradicnt, such 
as Cui.nielln nmericnnn, Vernonin brn.vilinnn, Aliberiin edu1i.v and Sirnarouha uer.vicolor. 

'I'hc severi classes of mound arca and tlic iòur coriccrilric sainplc ares ol' tlic 
surrouriding cerrado wcrc scparatcd as two discrete conimunities both hy lhe 
ordinalion (Figure 6a) arid hy the clustcr dendrogram (Figure 6b). 'l'hc points 
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corrcsporidirig to thc surrouridirig ccrrado appcar a t  thc right iri thc lirst 
ordiriatiori ixis, with tlie Arcs I11 and I V  (the more distant from the margin) 
at tlie extreme right. Tlie points corresponding to the murundu cerrado are 
founcl at tlic lcrt witli tlic sccoricl axis scparatirig tlic classes os i~louricl arca rrorn 
orie another. 'l'hc ordinatiori of' lhe spccics (orily tal1 plants wcrc considcrcd) 
(Figure 6c) sliows at the extreme riglil a very dense cloud of poirits corresporiding 
to cxclusive species of lhe surrounding cerrado, sucli as Vocly.c.ia rufa, Salveriia 
coizvnllnriodora, Rualen grnndiJlora, Dauilln ell$ticn, Salacin crnssifi)lia and Uimorfií~antlrn 
mo1li.c.. This group is fòllowcd to thc lcii hy spccics common to bolli communities, 
hut more aburidarií iri lhe surrouriding ccrrado, such as Pouierin rnmiJlora, Howidichin 
mujor, P.c.eudohornhax lor~gi@orurn, A.c.ironiurnJraxiniJòliurn arid Tabebnia caraiba. At lhe 
left, are h u n d  tlie species that are more abundant in the murundu cerrado, such 
as Curaiella americana, D$ieryl: nlata, Hyrnennea .rt<,nonocarfia, Tabebuia auren, Aliberiin 
edulic., Andirn cuyaben.ri.c. and Eugenia auraia. The axis ends with lhe two species 
exclusive to tlie murundu ccrrado: Ahuin selloana arid Cecropia fiacílystacllyn. 

The particular type of vegelalion tliat covcrs thc cartlimounds oi'thc campo de 
murundus rcsults from a wcll kriown charactcristic of'mosl spccics oi'thc ccrrado 
fòrmatiori: they do not tolerate water-logging, even for short periods (Eiten 
1972). 'l'hc maximum lcvcl rcached by floods or by outcropping watcr tablc 
commonly defines sliarp boundaries to tlie distribulion of cerrado vegetation as 
a wliolc, wliicli is suddcrily rcplaccd undcr thcsc conditioris hy marshy grasslarids 
or gcillcry iòrcsts (Furley 8r Ratter 1988, Rattcr ei al. 1973). Howcvcr, lhe ccrrado 
spccies are riot equally intolerant ofwater-logging, and particular subcommunitics 
are riormally h u n d  in tliose areas wliere lhe cerrado meets tliose liydrophilous 
fòrmations under conditions of seasonally superficial water table (Oliveira-Filho 
ei nl. 1989). 'I'liis is whal prohably occurs in thc marginal arcas of' thc ccrrado 
surrounding the campo de murundus whcrc thcy indicatc thc houndarics of tlic 
inundalable suriàcc 01' thc campo de mururidus arid this ccrtainly cxplairis thc 
higlicr similarity hctween this subcommunily and tlie murundu cerrado. 

Whcri the campo de murundus is floodcd, tlic carthmounds are no1 covcred 
by walcr, hut, as observed ir1 many borc liolcs, thc walcr tablc in lhe mourids is 
norrrially h u n d  orily a fCw ccrilimclcrs bclow the flooding leve1 in tlic campo. 
'I'lius, lhe cerrado community occurring on the mounds is certainly composed of 
lcss intolcrant species. 'l'lie vegetation surveyed on those mounds sliowed high 
similarity in floristic composilion, cspccially of'tlic ccological dominants, to other 
cerrado comrnuriitics fòund on mururidus of'scasonally floodcd arcas of' Central 
Brazil (Cunha ei nl. 1983, Rallcr 1987, Rattcr ei al.  1973, 1988). 

'I'hc ccological dominant of tlie murundu cerrado, CUrniella americana, is, within 
lhe ccrrado flora, one of tlie most toleranl spccics of scasonal soil saturation. In  
the state of Mato Grosso, Raltcr et 01. (1973) and Olivcira-Filho ei nl. (1989) 
hund  Curniella americana in marginal areas of cerrado wliere the water tablc 



reaclies its highesl levcl, bclow whicli the cerrado was replaced by vallcy-sidc 
marsl~es. This specics is also domiriant in the murundus of thc Parilarial 
Matogrosscrisc, tllc wide seasonally flooded basin 01' lhe Paraguay Kiver (Cole 
1960, I'rance & Schaller 1982, Ratter el al. 1988), and iri tlic scasonally floodcd 
savaririas oi'Vcriczuela (Sarmienlo & Monasterio 1971). 

'The flora of lhe murundus, in thc prcscril case, is mostly composed ol' a 
particular subsel oi' spccics originatirig li-om the surrounding cerrado. Aiicr 
comparing these two commuriities aiid tlircc otlicr ccrrado commuriitics ol' thc 
rcgion, Oliveira-Filho & Martins (1991) iòuiid thc highest similarity index for 
floristic compositiori helwcen the murundu cerrado and the surrounding cerrado. 
I t  is wortli noting tlial orily 12 of tlic 45 spccics of tal1 planls surveyed on thc 
mounds were confined to tliis commuriity, i.e. thcy wcre riot li)und iri thc 
surrouriding ccrrado. Howcvcr, nonc ol'these 12 werc among the most abundant 
spccics of tlic mound community. Dcspitc presenting this high floristic similarity 
with lhe ricighbouririg ccrrado, tlie murundu ccrrado was cluilc diilèrcnt in 
coinmunity structure. 'l'lic specics oi'Vochysiaccac, lòr instante, wliich were very 
signifirant in tlie surroundirig cerrado, were virtually ahsent from thc mounds. 
Ori tlic olhcr harid, Annonn pyYqmnen, wliicli is dominanl among thc low plaril 
community oi' thc mouilds, lias not bccn obscrved clscwhere in tlie regiori of 
Cuiabá. However, as the low plant community was not surveycd in lhe 
surrouriding ccrrado, it is not possihle to make cyuanlitalive comparisons witli 
tlic mururidu crrrado for such sinusia. 

The clistance from any mound in tlic campo de murundus to tlie margin of 
the surrounding ccrrado is always uridcr 100 m, and this ligurc cari hc considercd 
as vcry sliort 'mainlarid-islarid distancc' ii' comparcd with othcr isolatcd plant 
cornmuriitics (c.$ Nilsson & Nilsson 1978, Mnllcr & R0rdam 1985, Rydin & 
Rorgcg9'ard 1988). It  is also wcll known that most ccrrado woody spccics are 
zoochorous, hllowed by anemochorous species (Gottsberger & Silvcrbauer- 
Goltsbergcr 1983). 'l'hus, onc cari ccrlainly coiisidcr that such distariccs are short 
eriough for mos1 species to disperse thcir propagulcs from tlie cerrado 'mairiland' 
onlo any target mound. A shallow and pcriodic laycr ofwater around thc mounds 
cannot be corisidcrcd as a likcly hiridraricc to vcrtcbratcs transporling tlic plant 
diasporcs. Iri addition, the larger mounds are uniformly spread throughoul lhe 
campo, so they can opcrate as slcpping stones in tlle dispersa1 process, and this 
usually incrcascs thc chancc ol'morc propagules rcaching lhe island (MacArthur 
8r Wilson 1967, M ~ l l c r  & Rerdam 1985). 

'I'llerefi)re, it is evident that only a fractiori oi  the ccrrado flora around the 
campo de murundus is ablc to colonize tlie islands succcssiiilly. Y'his is clcarly 
illustratcd by thc iàct that niariy secdlings of Slrychnos pseudo-quina wcrc survcycd 
ori some mounds, but a11 were iòurid to bc dcad a fcw montlis latcr. The adult 
trees of tliis spccics were only h u n d  in tlie surrounding ccrrado, so tliey clearly 
iàilcd to cstablish succcssliilly on thc mounds. 

A consequence of tlne situation whcrchy only a subsct of species a.re capahlc 
oi' colonizing the mounds/islands is thc rclativcly low species diversity 01' thc 



community of tall planls ori the mounds (H' = 2.357) wlien comparcd with tliat 
on lhe surrouridirig cerrado (H' = 3.396). 'I'liis is also sllown by tlic strong 
conceiitration of' abundailce values in few spccics. 

illthougli the soils o i  tlic mounds are not stony and have finer tcxturc and 
Iliglier amounts of rriineral nutrierits tlian lhose ol' thc surrounding ccrrado 
(Oliveira-Filho 1992), thcy can only provide tlic rools with a rcslriclcd growing 
spacc wliicli is not liablc to watcr-loggirig. 'I'his is certairily a slrong limiling 
làctor lòy. rnany plants that require a larger soil volumc without rcstriclions to 
tlie respiratioil 01' ~lieir root systerri. The restrictions are more severc li)r the 
srrialler rriouilds and also iòr larger planls. 'l'his would explain tlie predominante 
ol'subslirubs in thc sniallcst mourids arid thc gradienl of plarit heiglit in tlie larger 
mo~rrids, li-orri shrubs a t  thc rriargins to tall trccs a t  lhe surrirriit. 'l'lie distribution 
ol'tlle plant specics ori the suriàcc of thc mourids is also affeclcd hy the sizc and 
hy tlie convex lopography of thc mounds wliicli resull in a gradicnt oi'dcpth 01' 
non-saturalablc soil. 'l'his gradicnt is probably shorl cnough to pack the 
inicrohahitats li)r the plant specics, so that thc partitiori of tlic mound surface 
leads to tlie clear plarit community zonatiori in topograpliic bclts. 

The hrmalioil of these particular eartliinounds was postulated by Oliveira- 
Filho (1992) to bc ;t primary succcssion process in which the mound volumc 
iiicreascs niainly as a rcsillt ol'the accrimillation of sediments by termite activity. 
If so, tlic spatially organizcd plant community on mounds of increasing size cari 
bc also rcgardcd as a set of progressive stagcs ol' a planl community succession 
process that plays an importarit role in thc liistory of those mounds. 

'I'liis sludy rcccived advicc from Drs Fcrnando R. Marliris and Gcorgc J. 
Sliepllcrd. 'l'lic author also acknowledges lhe Universidade Federal de Mato 
Grosso, lòr thc lielp given by studcnts and colleagues duririg ficld work, and thc 
Universidade Estadual de Carripinas, for thc idcrilificaliori of plarit spccies. 
Godli-ey Einerson Marshall arid Dr Paulo Oliveira reviscd tlie rrianuscript. 
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